INTRODUCTION
Carbon compounds have played a central role in organic chemistry. It is currently of considerable interest to replace the skeletal carbons by the heavier homologues (Si, Ge, Sn, and Pb) or neighboring atoms (P, As, Sb, and Bi) in the expectation of novel physical and chemical properties (for a review, see ref. 1). We report here the theoretical studies of the heavier analogues of aromatic, antiaromatic, and polycyclic carbon compounds as well as hollow cage carbon clusters. Aromaticity and strain are two important concepts and the usefulness is well established in carbon chemistry. Our primary concern is to investigate if these concepts are also applicable in the same way and clarify what is characteristic of the heavier analogues.
AROMATIC AND ANTIAROMATIC COMPOUNDS
Benzene (-6) is unique among conjugated compounds with respect to its stability and reactivity. This has been attributed to aromaticity or the cyclic delocalization of x: electrons, as the (4n + 2) Hiickel rule suggests. Silicon is contiguous to carbon in group 14. Thus, it is no wonder to expect that hexasilabenzene (SigHg) has also a planar hexagonal structure of D a symmetry since it contains 67t electrons.
However, it is found that the planar D6h structure of SigHg is not a minimum but corresponds to a transition structure with one single imaginary b2 frequency (refs. 2 and 3). Displacement along the bzg vibrational mode leads to a minimum with a chair-fike puckered structure Of Dgd symmetry. electrons generates silyl radical character on each Si atom and leads to the preference of the non-planar D3d
